He published many papers and several books on insects and other animals, principally in the fields of taxonomy, functional morphology, and natural history.
T he life-history of an entomologist
Howard Hinton was born on 24 August 1912 at Matehuala, San Luis Potosi, Mexico, the eldest child of George Boole Hinton and Emily Hinton, Wattley. He spoke English and Spanish from childhood, and was already collecting insects at the age of nine. The resource and self-confidence evident later in his life were fostered by the wild, mountainous country about the mining village where he grew up. Much of his spare time as a boy was spent in riding and shoot ing. He was taught at first by private tutors, then went to the American High School in Mexico City, and finished his schooling in California. He wrote that he won 'no scholarships of any kind' but his subsequent activities show that he must have acquired a knowledge of the Coleoptera astonishing in a schoolboy.
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Biographical Memoirs
He began his undergraduate studies at the Modesto Junior College in the Central Valley of California, but transferred to Berkeley where he was 'a taxonomy student and coleopterist' (Usinger 1972) . His curriculum seems to have been largely biological, with little or no mathematics, physics, or chemistry. His undergraduate years were undistinguished, except by the fact that he began at once to publish short papers on the collection and identification of beetlesby the time he graduated B.Sc. in 1934 he had already published 17 papers. He engaged in water sports, especially diving, and was a redoubtable boxer. During vacations he collected insects in the Rocky Mountains of California and in the mountainous districts of Central Mexico. A full and very interesting account of one of the latter expeditions has been published by Usinger (1972, pp. 27-38 ).
Hinton's father, an Englishman, was concerned that at least one of his sons should have an English degree; and Howard, who then had no taste for the Old World, was bribed by an offer of support for two years of postgraduate study in the United States but three years if he went to Cambridge. He chose the latter, and in 1934 was registered as a research student to work on systematic entomol ogy under the supervision of A. D. Imms. He matriculated as a non-collegiate student (Fitzwilliam House) but a year later became a member of King's College. He took little part in college life-his sphere was the laboratory-but he always valued his connection with King's and eventually sent both his sons there. A photograph he deposited with the Royal Society, and which is repro duced with this memoir, carries unexpected evidence of that sentiment. He is remembered by his contemporaries for his blunt manner and forthright ex pression of opinion, and for his spectacular high-diving. In a Laboratory dominated by experimental zoology and largely concerned with problems of comparative physiology, cytology, and the physical factors of ecology, a taxono mist of beetles seemed rather an odd fish, but Hinton impressed everyone by his sincerity of purpose and his industry. Assisted by grants from the Balfour and Worts Funds and by his appointment as Junior Curator in the University Museum of Zoology, he completed his dissertation and took his Ph.D. in 1939. Two events during those years of postgraduate study call for more particular notice: his participation in the Lake Titicaca Expedition of 1937, and his marriage at the end of that year with Margaret Clark, which will be mentioned later.
The seven members of the Percy Sladen Expedition to Lake Titicaca included Hinton as entomologist and interpreter. Most of the party spent April to Sep tember 1937 studying the fauna and flora of the lake in relation to its hydrology and the climate (Gilson 1938 ) 5 but Hinton, who had gone out in February, completed his part of the work by the end of July. He thereupon broke away from the expedition to return by himself through Bolivia and down the Amazon, collecting wherever possible. From Para he travelled to Trinidad and French Guiana for brief visits and returned to England in November. Half of a letter he wrote on his way down the Amazon is about the politics of Brazil at that time, the other half about insects. In the latter he said that he had collected about 5000 bird-lice from the region of Lake Titicaca and another 3000 in tropical Bolivia, and continued, 'In the future, I think I 'll work on lice as well as Dryopidae. But this idea may be buried as those of working on the parasitic Hymenoptera once were.' It was; he never studied the taxonomy of either bird-lice or parasitic Hymenoptera.
On completing his work for the Ph.D. in 1939, Hinton was appointed an Assistant Keeper in the Department of Entomology at the British Museum (Natural History), where he was to have been assigned to identify Orthoptera. In the event, he was seconded to the Infestation Branch of the Ministry of Food and spent the war years working at first on beetles then on other insects infesting stored products. At the Museum 'he became a legend for his devotion to work, camping beside his bench during the blitz ' (Anon. 1977) . 'He slept-or workednight after night in the Museum during the blitz and often even when there were too few bombs falling to make this respectable ' (Mellanby 1977) . As will be shown below, he accomplished an enormous amount of work during his ten years in London, work which was of practical importance as well as of lasting value in the classification and phylogeny of insects.
In 1949 Hinton was appointed Lecturer in the Department of Zoology at Bristol, and in 1951 was advanced to Reader. J. E. Harris, then Head of the Department of Zoology, later Vice-Chancellor of the University, had known him in Cambridge, and the two got on very well together. There is evidence that Hinton took note of Harris's quiet manner and his wisdom as an administrator, and benefited from the observation. The lectures he gave were planned with great care, his exposition was clear, he lightened his material with apparently spontaneous anecdotes, and he never exceeded the allotted time. They were liked by the undergraduates and well thought of by his colleagues, one of whom remarks that Hinton was always surprisingly keyed up before a lecture. Research students found him forthright in his criticism but sympathetic to their interests and always ready to be helpful. He did not use them as assistants in his own research, and never accepted joint authorship of their papers. Some of them responded to his stimulating personality and based their habits and methods of research on the example he set. With others he was less successful; perhaps he could not appreciate their ways of tackling problems, and he may have daunted some of his students by expecting of them an industry to match his own. For Hinton's industry was phenomenal. He worked with great intensity for very long hours, night and day. His first duty at Bristol was to prepare a course of lectures on subjects partly strange to him; in consequence, his publications in 1949 and 1950 were few and slight. By the end of 1950, however, he was back in his stride, and during the decade 1951-60 he published 51 papers (155-205). They included several long articles, monographic in nature, nine of which averaged more than 60 pages; and some of the shorter papers contained the original observations that he subsequently developed into important lines of research.
Such academic and scientific activity would have prostrated a man of ordinary vigour, but Hinton had energy enough and to spare. He assiduously attended meetings, especially of the Royal Entomological Society and the South London Entomological Society, where he read papers, exhibited specimens, and contri buted frequently and effectively to the discussion. Appreciation of the active part he took at meetings and of his entomological knowledge was marked by his election as President of the Society for British Entomology in 1954-55.
On top of all that, Hinton undertook another heavy commitment in 1957 when he played a leading part in starting the Journal of Insect Physiology. He served as Editor (one of three for the earlier volumes, sole Editor after volume 11) until his death. The beginning was modest; the average number of pages in volumes 1-5 was 365. But the journal filled such a need that it grew spectacularly; volumes 6-10 averaged 645 pages; 11-15, 1890; and 16-20, 2470 . To edit so much in detail was impossible for one man, even one of Hinton's industry, and the quality of research accepted for publication and its exposition occasionally left something to be desired. Nevertheless, the journal was an outstanding success and quickly became one of the most influential in the entomological world. It remains a continuing memorial to Hinton's foresight, energy, and wide interests. That in 1971 he founded and edited an offshoot, Insect Biochemistry, leaves one breathless.
During the second decade of his life at Bristol, Hinton's international repu tation grew rapidly as his publications attracted the attention of workers in more and more fields of entomology. He was invited with increasing frequency to take part in symposia and to speak at international conferences. His scientific distinction was recognized by his election to the Royal Society in 1961, and the University of Bristol established a personal Chair for him in 1964. Throughout the period he continued to teach, to edit an expanding journal, and to publish research at an astonishing rate-his bibliography includes 56 items published in the years 1961-70. In this period he accepted several invitations to travel abroad, largely during vacations, for he never took sabbatical leave from his university duties. He visited China for two months in 1960 as the guest of Academia Sinica, giving lectures in Peking, visiting research laboratories in several cities, and collecting insects as opportunities occurred. The following year he lectured in Prague as a guest of the Czechoslovak Academy of Sciences, and spent ten days in dis cussion with research workers at several centres. In 1963 he was awarded a Senior Fellowship of the Australian Academy of Sciences and subsequently published a monographic revision of the Australian species of Austrolimnius. He made a brief visit in 1965 to Ahmadu Bello University in northern Nigeria and added some productive collecting to his duties as examiner. For two weeks m the spring of 1968 he represented the Royal Society in an exchange of visits between the Society and the Academy of Sciences of Bulgaria, and between formal engagements found time to collect four specimens representing a sub order of beetles new to the fauna of Bulgaria. He attended the National Congress of Entomology in Mexico in 1967, and in 1969 spent four weeks there under the Latin American programme of the Royal Society, a week representing the Society at meetings in Mexico City and three weeks collecting beetles (over 5500 specimens) at Cuernavaca and near Acapulco. These trips abroad provided Hinton with periods of recreation and relaxation, for he enjoyed travelling and knew how to travel without fret.
Another labour fell on his shoulders in 1970, when he became Head of the Department of Zoology at Bristol. His friends feared that this might be the last straw, and that either his health would suffer or he would have to give up some of the research he was doing. In the event, all was well; his output may have faltered, but only a little, and only temporarily. He undertook the responsibilities of departmental administration, hardly with zest, and perhaps not with complete success, but adequately. He tried to delegate responsibilities to members of his staff in the middle age-group, and gave them opportunities to serve on Uni versity Boards. He provided stimulus by encouragement and especially by the example of his own teaching and research. As a result of his efforts, the Depart ment maintained its standards and its high reputation through a difficult period.
At the beginning of his third decade in Bristol, nine years remained before Hinton would reach the age of retirement. There was no slackening of his industry or his enthusiasm. He not only continued to develop research already under way and to engage vigorously in old controversies, he also started work on lines of investigation new to him, which will be described later. He projected a treatise on insect eggs and worked on it steadily. He served as President of the Royal Entomological Society for the two years 1969 and 1970 , and as President of the British Entomological and Natural History Society in 1972. Early in the summer of 1971 he went to a conference in Venezuela and collected for a few days in the Eastern Cordillera of the Andes; and in September he was again the guest of the Czechoslovak Academy of Sciences. The following year, after attending the International Congress of Entomology at Canberra, he spent a month collecting insects in New South Wales and Queensland. The Institute of Ecology of Mexico invited him to be an Honorary Associate and offered him facilities at the stations they had set up in different parts of Mexico; in conse quence he went to Mexico in 1970 Mexico in , 1974 Mexico in , and 1976 and, besides lecturing and taking part in discussions, he was able to engage in the sort of field work that he so much enjoyed.
All this time Hinton was occupied with research on several biological subjects, was engaged in compiling his encyclopaedia of insect eggs, was responsible for the administration of a Department in a period of student unrest and of financial stringency, and was the sole Editor of a journal now grown to over 2000 pages a year. The first check came in 1975 when he was found to have a tumour, for which he underwent surgery, apparently successful. He was briefly elated at his escape and carried on all his former activities, including another visit to Mexico; but things were not right, and by November 1976 he knew that he had not long to live. He tried to let it make no difference and continued his work to the end, going to the Laboratory until five days before he died on 2 August 1977. In the last week or so he had the satisfaction of reading some of the proof sheets of his monumental work on insect eggs and of knowing that its publication was assured.
T he development of a biologist
Hinton wrote of the origins of his biological interests as follows. 'Most of my time as a child was spent shooting animals or collecting them. My ambition was to be a fur trapper in Alaska, but when I was 14 or so I discovered it was possible to make a living working with insects, and I then decided to become a professional entomologist. My first new species of insect was a cicada collected by me in Cuernavaca, Mexico, when I was nine years old. It was described by W. T. Davis. ' Although he eventually became a very knowledgeable naturalist with broad interests, Hinton's biological activities were at first and for several years those of a collector, principally of beetles. Many of the species he found were un described, the fauna of Mexico being then imperfectly known, and with charac teristic self-assurance he began to describe and name them himself. 'My first paper', he wrote, 'was published in 1930 and by the time I graduated in 1934 I had published 17 papers on the taxonomy of beetles. ' The restriction of his interest to this narrow field continued for a surprisingly long time. The first 57 papers he published are on beetles, and all but one are mainly about their identity and classification. When he was working towards his Ph.D. at Cambridge, on the classification of the Dryopoidea, it was only with difficulty that he was persuaded to look at the internal anatomy of that group of beetles, although they were his special interest. He took the line that if he could distinguish the species and classify them on the basis of external characters, anything else was superfluous.
Hinton was moved out of this narrow specialization by circumstances rather than by choice. His war-time work at the British Museum, principally on insect pests of stored products, had immediate results in the form of useful papers on beetles of the families Lathridiidae (95), Histeridae (119), Ptinidae (120), and the genus Tnbolium (143), and a valuable monograph of 443 pages on beetles of all kinds associated with stored products (118). It also had the result, eventu ally more important for him, of forcing his attention to insects other than beetles. He found himself identifying the caterpillars of flour moths (97) and house moths (104) and then the larvae of all Lepidoptera associated with stored products (110). Eventually he published with A. S. Corbet a work on insects of all kinds deleterious to stored food which went through five editions between 1943 and 1972 (106, 281) and was again reprinted in 1975.
The way he was enticed from his preoccupation with beetles, by the need to identify caterpillars, had great effect on Hinton's subsequent development. Three main lines of his later activities stem directly from it: his work on the biology and classification of the Lepidoptera, his achievements as a naturalist, and his investigations of metamorphosis. Having approached the Lepidoptera through study of their larvae, he became dissatisfied with the accepted classi fication based entirely on adults-an ironic reversal of his attitude to anatomy when he was preparing his Ph.D. dissertation-and he advocated profound changes in it (125, 144, 161) . He projected and largely wrote a big book on what he described as 'the biology and physiology' of the Lepidoptera, and then lamented 'I have buried seven years of really hard work in a book on the Lepidoptera which is not yet complete'. The book was never published; but the hard work was not wasted, for it involved the study of caterpillars representing many families, which he sought in diverse habitats and reared to the adult stage. From these activities he emerged as an accomplished naturalist, with a wide knowledge of the habits and life histories of the smaller Lepidoptera, especially of obscure and neglected groups. Further, in the course of rearing those caterpillars his attention was attracted to metamorphosis (123), to the pupal stage (128, 145) , and to pharate periods of the life-history; and he set off on lines of investigation which were to become some of his most important contributions to entomology.
That first expansion of his interests was already under way when a second change of circumstances reinforced it, giving it almost explosive qualities. When he was appointed Lecturer at the University of Bristol in 1949, Hinton found himself responsible for lectures on a subject that had been transformed since he was a student. The entomology he had to teach was no longer the classification and structure of insects, but that together with their physiology, biochemistry, ecology, behaviour, cytology and, very soon, their fine structure. Almost all of this was new ground to him. He met the challenge by choosing a number of topics and energetically seeking and digesting the most recent literature on them, as many budding lecturers would do; but then, with his usual self-confidence, he went on to give his abstracts his own interpretation, to add his own ideas, and to publish them as a series of essays. The digestion of keratin (164), radioactive tracers in entomological research (166), insect blood (169), dietary requirements of insects (181), respiratory adaptations (187), and eight other essays published in Science Progress show by their titles how far he had travelled from the dedicated beetle taxonomist of only a few years earlier.
How long Hinton's development as a biologist was delayed, and how rapidly it took place when it had begun, is made clear by examination of his bibliography. In the adjacent Table his first 300 publications are divided into successive groups of fifty and arranged in four categories. It will be seen that the earliest group is exclusively about beetles and, apart from one paper, mainly taxonomic, that is, chiefly concerned with or depending on the identification and classification of species. Of the second group, five papers are about animals other than beetles, but all five are taxonomic in character. The third and fourth groups show the expansion of his interests. It will be seen that the sixth group contains 22 papers on Coleoptera and that 14 of them are taxonomic. Perhaps Hinton, now the head of a department and busy as an editor, found relief in returning to his earlier and less exacting pursuits. Although some of his later papers indicate extension of Hinton's interests rather than of his own research (e.g. 157, 160, 289), the range of subjects on which he did original work was unusually wide and he used a great variety of insects as material for his studies. His own view of his work was set out in a letter to a friend. 'I regard myself as a general entomologist and not a specialist in any particular field. For instance, looking at the Richards and Davies edition of Imms, which is much the best balanced textbook in the subject, there are only the following names with more than 22 references: Nevertheless, the development of his research interests was sharply restricted in some directions. He did not think in quantitative terms; the work that chiefly attracted him was descriptive rather than analytical, and his achievement is characterized by range rather than by depth. He was convinced that the in numerable structures and habits he observed in insects must have survival value; accordingly, he tried to discover how they functioned, and attempted to show how old structures had become adapted to new uses. Much of his work can be described as functional morphology. When necessary, he overcame his own limitations by collaboration, and he was quick to utilize new methods and to acquire skill in the use of new instruments (his effective use of the electron scanning microscope was an outstanding example). But there remained not only topics but whole realms of biology in which he showed no interest and on which discussion with him was impossible. For instance, his complete neglect, almost disdain, of genetics was curious in one so much concerned with evolution; and any mention of DNA or invocation of molecular biology was met with dis approving silence or was dismissed as fantasy.
Hinton's personality will be the subject of subsequent paragraphs, but some thing ought to be said here of the way in which it was expressed in some of his scientific papers. His writings are usually direct and clear; they are sometimes marred by dogmatic and even arrogant statements. The dogmatism was prob ably a development from his self-confident boyhood, and may have been fostered by his 20 years as a taxonomist ('A species is good if a competent taxonomist says it is'). He wrote with enthusiasm, often in excitement, and sometimes failed to make it clear whether he was stating a fact that he had established or a firmly held opinion. Unfortunately, in some of his papers he seemed to go out of his way to offend workers whose views he did not accept. That is to be regretted; it can only be remarked that controversy is one of the most powerful stimulants of effort, and that Hinton's polemics drove him to produce a vast amount of information and argument which threw light on old problems and opened up new lines of investigation.
Principal achievements in science
Although Hinton published on an unusually wide range of subjects, a few particularly interested him and he returned to them again and again. They serve as headings for the following paragraphs, which are an attempt to summarize his contributions in such a way as to give non-specialists an idea of the sort of work he did, and the influence it had on contemporary entomological thought.
Metamorphosis
In 1946 Hinton published a note (123) drawing attention to concealed phases in the life of insects, for instance, the adult moth before it emerges from the pupal shell. He suggested the adjective 'pharate' to describe such phases, a word that is now in general use. Consideration of pharate phases immediately raised questions about the duration of instars. Entomologists had traditionally taken an instar to begin when the insect ecdysed, that is, emerged from the cuticle of the preceding stage. Hinton pointed out that each instar had been in existence, but pharate, for some time before it emerged, in many cases for days or weeks. It was obviously necessary to clear up this confusion, and he held that an instar should be taken to begin at the time when the epidermal cells became detached from the old cuticle, a process for which he and Penelope Jenkin later suggested the term 'apolysis' (228). In effect, Hinton was advocating a more rigorous definition of the stages of insect metamorphosis.
Disagreement developed over this definition, confused by the word 'moult' which Snodgrass had used for apolysis but which most authors used for ecdysis. Some writers pointed out that apolysis was a poor starting-point because it could not readily be observed in the living insect and, more fundamentally, because it took place at different times in different parts of the body, because parts of the old integument (certain sense organs, tracheae, apodemes) con tinued to be functional, and because the behaviour of the individual changed markedly at ecdysis. To meet these objections Hinton published additional observations and arguments, marshalling a great variety of information (264, 287, 294) and maintaining his views with vigour. He counter-attacked by point ing to many insects in which ecdysis is not synchronized over the whole body. He argued that to define stages as beginning with ecdysis would be to define adult females of some flies and moths and the pupae of some flies out of existence, for the former never shed their pupal cuticle and the latter remain inside the last larval cuticle until they become adult.
The controversy, fanned by Hinton's aggressive style of discussion, flared at intervals as long as he lived (305). Whatever view is taken of the issue, there can be no doubt that the argument shed much light on several aspects of meta morphosis, and that our understanding of the life-history of many kinds of insects was greatly advanced in the course of it.
The pupal stage
When he published his first note on concealed phases in metamorphosis in 1946, Hinton was already engaged on studies of insect pupae (128), for which he proposed a new classification, now universally accepted. He pointed out that in some orders the mandibles of the pupa were activated by the muscles of the pharate adult, and he brought together many observations (148, 264) showing that the pupa, generally considered to be an inert stage in the life-history, was capable of several forms of activity including, in Simulium (189), feeding and cocoon-spinning. On the other hand, he rejected the idea that a female pupa might lay eggs, and held that pupal paedogenesis, a phenomenon accepted and described in text books, is unknown among insects (287).
In the course of this work, Hinton naturally interested himself in the origin of the pupal stage (145). The Berlese-Imms theory, then generally accepted, looked upon endopterygote larvae as embryonic stages and the endopterygote pupa as representing the series of exopterygote nymphs telescoped into one stage. Its adherents held that the abdominal prolegs of endopterygote larvae were embryonic appendages retained by the larva after hatching. Hinton studied the prolegs of larvae of Lepidoptera (161) and then of all orders of the panorpoid complex (176) and showed, especially by investigation of their musculature, that prolegs are secondary and adaptive structures; and he considered them to have arisen no fewer than 27 times in the Diptera and eight times in the Lepi doptera. This removed one of the corner-stones of the Berlese-Imms theory, and led him to reject it completely. Henceforth, he would not use the word 'nymph' for immature exopterygotes (because he thought it obscured their status as larvae) and as Editor he would not allow anyone else to use it.
At first he embraced Poyarkoff's theory of the pupa as a first imaginal instar (145) but eventually found himself 'forced to reject all the chief postulates' of it, and to propose a theory of his own (217) . He maintained that two moults, larval-pupal and pupal-adult, are necessary for the metamorphosis of wings and their muscles (217) and held that 'in the line that gave rise to the modern endopterygotes, the last larval instar became specialized as a pupal stage. This permitted for the first time the complete dissociation in form and structure between the feeding and growing stages and the distributive and reproductive stage ' (305) .
This work made a lasting contribution to entomology. His classification of insect pupae is used in all modern textbooks. His speculations on the origin of the pupal stage were argued closely and supported by many original observa tions. His investigation of the prolegs of panorpoid larvae and their musculature, and the information he collected about the pupae of many orders, includes a great deal that is of permanent interest and value.
Respiratory adaptations
The group of beetles in which Hinton was especially competent as a taxono mist, the Dryopoidea, are mostly aquatic, but it appears that he did not much concern himself with their means of respiration until he examined the gills of their pupae (131). He then went on to study the spiracles of aquatic larvae (134, 154), but his interest remained in low key until he realized (159) that terrestrial insects exposed to temporary flooding by rain, especially their pupae and eggs which could not move out of it, had acute respiratory problems still largely unstudied. He described the spiracular gills of some tipulid larvae (170, 173) and in 1959 he investigated the respiratory horns of the eggs of Drosophila (199) and their analogues in other flies (201, 202) . He found that they communi cated with a plastron, a complex of interstices in the eggshell, which ensured a supply of oxygen to the embryo when the respiratory horns had been tempor arily blocked by rain or in some other way.
That discovery stimulated him to even greater activity. He examined the egg shells of many species and came to the conclusion that plastron respiration is more frequently used by terrestrial than by aquatic insects. He described a large number of examples of it (partial summaries in 209 and 247). He also studied the respiratory adaptations of marine insects (234, 235), and called attention to the phenomenon of submergence akinesis (297). In the end, he published more papers on the respiratory structures of insects than on any other subject except the taxonomy of beetles. He made little contribution to know ledge of insect respiration as such-he was no physiologist-but he explored assiduously the structures associated with respiration. In the course of doing so he added greatly to our understanding of the functional significance of obscure cuticular and spiracular structures, and to knowledge of the architecture and multiple functions of insect eggshells. His enormous work on insect eggs (309), published posthumously, seems to have originated in his studies of respiratory adaptations.
Cryptohiosis
In 1951 Hinton described a new species of midge which had been found breeding in transient rock pools in Nigeria (159). He investigated the ability of the larva to withstand the periods of desiccation imposed by its habitat (162, 163), and found that it could recover and metamorphose after its water content had been reduced to less than 1 %. While it was dehydrated its metabolism was suspended, and it entered a state of cryptobiosis which could be prolonged for several years (205) . In that state the larva could tolerate exposure to temperatures ranging from -270 °C to +102 °C (204); and if it was mechanically injured it could not die from the wound until it was hydrated again, months later. He summarized his conclusions as follows: 'In cryptobiosis . . . the organism has in fact been reduced to a purely morphological state, the successful maintenance of which does not require interaction between cells or between the constituents of cells but only requires that certain spatial relations be preserved' (205).
While he was occupied with cryptobiosis, Hinton gave a passing glance at the diapause of insects-and characteristically proposed a new theory to explain it (167)-and then became deeply interested in problems of the origin of life (223, 226) . He pointed out that the possibility of cryptobiosis avoided difficulties that had previously confronted any suggestion that life originated on land, and he put forward and vigorously advocated his view that life began in a terrestrial rather than an aquatic environment (243). That he was opposed by most authorities on the subject neither deterred him nor shook his self-confidence. His last statement on the matter (305) reads, *. . . from time to time one meets people who despite all evidence to the contrary still think that life originated in the sea'.
Taxonomy
Hinton published taxonomic papers over a period of 48 years, describing and defining many new genera and very many new species of insects, mostly but by no means all in the Coleoptera. He was undoubtedly the world's leading authority on the Dryopoidea. Most of the taxa he proposed are likely to stand, for he had an eagle eye to spot sound characters. He also defined higher taxa, including the suborder Dacronympha of the Lepidoptera (125). What is more, he published many monographic revisions of genera and families (e.g. 60, 77, 95, 221) and included in them workable keys so that his distinctions were made clear and accessible to non-specialists. Some of his keys, for instance those to pests of stored products and to lepidopterous larvae (110, 119, 143) , have proved their value to workers seeking suitable material for their investigations in fields other than taxonomy.
6. Other subjects More than 40 of Hinton's publications, the output of a lifetime for a writer of ordinary activity, do not fit easily into the foregoing paragraphs. Three papers about protective devices of pupae (127, 156, 175) broke new ground but were not carried further. He contributed to a symposium on Continental Drift (157) but he had been anticipated by the coleopterist Jeannel (1942) and by several authors who had made use of the Wegener theory with reference to other animals, and it cannot be held that his contribution was of much importance. His book on mongooses with A. M. S. Dunn (231) was perhaps a recreational diversion, for he had long maintained a menagerie of curious animals in his garden. The subject of an early paper on sub-social beetles (114) was taken up again towards the end of his life by field work on maternal care (293) and sub social behaviour (304) in membracid bugs, and it seems likely that he might have gone on to more general investigations of insect behaviour. Papers on the origin of flight muscles (196, 197) and on the origin of flight in insects (218) would almost certainly have been developed had he lived, for he referred to the subject vigorously in one of his last papers (305).
During his last ten years Hinton published a score of papers on insect colora tion. With the collaboration of a physicist, D. F. Gibbs, he studied diffraction gratings of mutillid wasps (249) and of three families of beetles (250, 251, 252) and he went on to investigate physiological colour changes (275, 282). When he turned to consider the significance of insect coloration (284) he was delighted to find himself involved in the subject of mimicry. The new observations he made and his lively descriptions of them (303) gave promise of interesting and enter taining developments, which were curtailed by his death.
The work that is likely to be associated with Hinton's name longest and most widely is his posthumous book, The biology of insect eggs, in three volumes and about 1500 pages, for it is unlikely that such a work will be superseded for many years or lose its usefulness for even longer. It is unpublished at the time of writing this, and cannot yet be evaluated.
Ancestry and family
Howard Hinton was privately proud of his ancestry; and with reason, for it includes several names well known to the world of science and learning, and many interesting personalities. It is set out in the adjacent diagram, which can be directly connected with the family tree of Sir Geoffrey Taylor published in Volume 22 of these Memoirs. Howard's grandfather, Charles Howard Hinton (1853 Hinton ( -1907 , was profes sionally a mathematician, but also an author and novelist. He married Mary Ellen Boole, who was a daughter of the mathematician George Boole, F.R.S., and his wife Mary Everest, niece of Sir George Everest, F.R.S., Surveyor General of India. He went to Tokyo in 1889 as Professor of Mathematics, and after some years there taught mathematics in the United States, at Princeton and at the University of Minnesota. Among his books were Scientific romances and S t e l l a , which are early science fiction; part of the former, called The learner, was mentioned with appreciation by the philosopher John Dewey (1934, p. 44 ). Howard's father, George Boole Hinton (1882 -1943 , was born in London, grew up in Tokyo and the United States, and spent most of his life in Mexico, where he practised as a mining engineer and metallurgist and became interested in botany. He devoted the last seven years of his life to botanical exploration in the mountainous parts of Central Mexico, collecting at least four genera and 350 species of plants new to science. An account of his journeys under arduous conditions, in districts which were then lawless, depicts a remarkable character, adventurous, resolute, untiring, and fearless (J. Hinton & Rzedowski, 1972) .
In the personal record he deposited with the Royal Society, Howard wrote that Sir Geoffrey (Ingram) Taylor, O.M., F.R.S., was a first cousin once removed; that Sir Caspar John (First Sea Lord and Chief of Naval Staff in 1961) was a second cousin; and that Sir George Everest, F.R.S., and Alfred Court Haddon, F.R.S., were his great great uncles.
The biographies summarized above show that five successive generations of Hintons had strong interests in the natural sciences and mathematics. Four generations included prolific writers who published many books and articles on a wide variety of subjects. Several Hintons travelled extensively, and some spent long periods working in distant parts of the world. There is evident in them a tendency to unorthodoxy, originality, and enterprise; many were markedly industrious. It is clear that Howard Hinton owed much to his forbears.
He owed a great deal also to his wife. Margaret Rose Clark (1911-) was the daughter of James Clark (1857-1927) of Aberdeen, a merchant trading especially with Australia, and his wife Marion Nellie Jolly, who had trained as a singer at the Royal Academy of Music and had taught music in an Anglican Community in South Africa. Margaret was Headmistress of the village school at Fen Drayton near Cambridge when Henry Morris was Director of Education for Cambridge shire, and it was at a social gathering in Morris's rooms that Margaret and Howard met. They married in 1937, soon after his return from Lake Titicaca. They had very different backgrounds, but their views were compatible and their temperaments complementary. Margaret provided a sense of stability for her widely travelled husband, a feeling for settled culture, an interest in music and the arts, a personality of quiet competence and co-operation. Throughout their married life, Howard's friends were hers; and she accepted his oddities (for instance, his long hours of work, and the menagerie of strange animals he kept at home) without fuss, perhaps with a slightly maternal indulgence. To everyone who knew them it was evident that Howard could not have achieved so much without Margaret's understanding and help. Their four children, Charlotte Boole (1938-), James Sebastian (1942-), Geoffrey Everest (1947-) and Teresa Ann (1955-) , are all graduates and engaged in scholarly work.
Personal qualities
Howard was well built and physically strong, as he had need to be to sustain his various activities. During vacations, field work provided him with fresh air and exercise; during university terms he kept fit by swimming and diving and in winter by boxing. He had a punching-ball in an outbuilding at his house, and made the timbers resound by the vigour of his onslaught as he worked off illhumour-his 'aggro' he called it. When a professor, he charged a student opponent in the gymnasium with pulling his punches, and urged the young man to hit out; in the next round he suffered two cracked ribs. This vigorous exercise, his moderate eating and drinking, and his general activity kept him in trim, and he never put on much weight or ceased to be less than astonishingly energetic.
He made little use of public entertainment, and rarely went to concerts or to the theatre. His principal recreation was talking. He had an inexhaustible fund of anecdote, and he delighted to recount amusing incidents of his own travels. His humour was boyish, mainly expressed in the form of unexpected and un inhibited remark rather than as play on words. He ranged from badinage, sometimes carried to excess, to intense discussion, in which he was acute and logical. When doubted or challenged he often assumed an aggressive manner, but the bluster was usually turned at last by an amusing remark and the frown gave way to a boyish grin. One of his close friends says that Howard once went too far in baiting him, and they were not on speaking terms for a week or two. At the end of that time, Howard appeared on his doorstep waving a white handkerchief tied to a stick; and of course the estrangement was over.
Many of Howard's personal characteristics are attributable to his early environment. He was born in the backwoods. He grew up admiring the inde pendence and resource, the quick recognition of essentials, the determined pursuit of an immediate object, the dependable friendship and generosity common in those who have known rough living as the normal way of life, not just as a holiday. Those qualities he adopted, and retained throughout his life. His origin also explains his dislike of privilege-hatred would be hardly too strong a term. In his early years in England he reacted visibly and audibly against people whose accents and mannerisms he thought pompous or insincere. The reactions were gradually toned down and came under control as he grew older, but the threshold of his restraint from expressed disdain was never high.
It was that origin, perhaps especially some experiences of his father (recorded in Hinton & Rzedowski, 1972, pp. 150-1) , that moulded Howard's political views. They are described succinctly by Dr J. S. Kennedy as follows: 'As to politics, Howard was a member of the Communist Party when I first met him in 1946 and I don't know that he ever left it. Unlike any other communist intellectual I knew, he remained remarkably unmoved by shocks such as Krushchev's report to the Twentieth Congress, Hungary 1956 and Czecho slovakia 1968. He engaged in frequent political arguments with colleagues and friends but my impression (no more) is that for many later years that was about the sum of his political activity.' A colleague writes, '. . . he had acquired a very primitive form of Marxism . . . [expressed] in wildly prejudiced comment. . . so detached from the realities of everyday life that none of us would take him seriously. In practice, he was conservative in academic affairs, took no active interest in intellectual radicalism, dressed and behaved rather conventionally, invested his money shrewdly, got the best education he could buy for his children . . . I never doubted the depth and sincerity of his political views . . . only the paradox that by nature he was an aristocrat.'
Howard's relish of controversy, and the vigour with which he pursued it, gained him a reputation as a scientific polemicist. He rather enjoyed that view of himself, and it may be that in living up to it he went farther than he would otherwise have done. A few of his papers, some of them among his last, contain not only argument but invective. He was certain that he was right; and in controversy he felt it was his duty to gain his point because in so doing he was establishing truth. He was unwilling to accept received opinion, he enjoyed the effect of questioning dogma, and he had no hestitation in challenging the 'Establishment'. Such feelings as these explain his entry into disputes, but they do not, of course, justify the tone of his disputation.
Because there are parts of his writing that must be admitted to be arrogant, it is necessary to bring forward examples of Howard's personal modesty. When he found he was wrong, he admitted his mistake frankly and corrected it in print (e.g. 195) . A letter written to a friend within a year of his death reads, 'I knew I would get good advice from you. You have stopped me making some serious mistakes . . . .' A colleague points out that, when he became successively Reader, Professor, and Head of the Department, he continued to occupy the room assigned to him as Lecturer, spurning to move to a professorial suite. Some time after he had taken his Sc.D. at Cambridge he showed great em barrassment in arranging to have a scarlet gown, as though he were ashamed to possess such plumage. Many of his acquaintance could add other examples of his modesty, not to remove but to counterbalance the impression of arrogance given by some of his writing.
Howard was essentially, not just casually, generous. He went to much trouble to help people, most of whom were unaware of the assistance he had given them. He made visitors feel thoroughly welcome, and his friends' children found this big man exceptionally kind. His generous impulses were not meanly restricted: a year or two ago he spoke to me very generously of persons with whom he was at odds in print. With this generosity of mind went an unusual capacity for friendship. A friend once made was a friend for good so far as it lay with him.
But all these aspects of his personality make way, in the minds of his col leagues and friends, for his outstanding attribute of liveliness. He was always and invariably amusing, enthusiastic, stimulating. He could be counted on to enliven any informal meeting, to add interest to any discussion, to throw ideas and topics as yeast into any conversation. It is conventional to write that a man will be greatly missed; in the case of Howard Hinton the statement is stark truth. In the minds of almost all who knew him, his premature death leaves a dis tressing void.
Personal appreciations
Professor John Ziman writes:
'The first time I met him, when I came to Bristol, was characteristic. There was this chap who kept making extraordinarily rude schoolboyish remarks to everyone around. I must have calculated unconsciously that he was either a thoroughly unpleasant person or it was a game; in either case the correct response was to reply in kind. Of course he loved that, and we used to meet at coffee in the S.C.R. nearly every day. We would often put on a display of public banter, which he usually won! Then, after other members of the group had left, he would lean across and talk quietly and earnestly about some academic problem.'
M r D. F. Gibbs writes:
'My collaboration with Howard Hinton arose from his determination to understand the diffraction colours produced by various insects, particularly beetles, from a physical as well as an entomological or evolutionary point of view. These questions he attacked with characteristic energy, sometimes for example ringing me up late at night to see what I thought of a new possibility that had occurred to him ; and sometimes, I think, being wilfully obtuse in order to make me express my own ideas in a clearer form. Al though the initiative for this work came of necessity almost entirely from him, he did not treat me as someone to develop his ideas, fill in the details, and do the donkey work. When there were diagrams to draw, re-drafting to be done, or specimens to prepare, he was always eager and ready to do it himself, often at ungodly hours.
'Some of his ideas about the biological purpose of insect colours I found very hard to accept, and although he held them very strongly and I possess no expertise in such matters, he was never unreasonable or insistent that they should not be questioned. He was, indeed, quite aware of the forth right way he expressed himself, and prepared to share the amusement it provoked. I remember an occasion when a speaker, answering questions after a lecture, said, "I 'm not really sure on that point. I don't know whether Professor Hinton would care to be dogmatic ?" Howard, who may have been nodding, said, "Certainly! What is it you want me to be dog matic about ?" ' 1977: 'On being asked to give an appreciation of the life and work of Howard Everest Hinton, my first impulse was to turn-as so often in the past-to my friend, Howard, for advice and guidance. This impulse, however irrational, will appear quite natural to all those who for many years sought and received his help. They will also guess his probable reaction. He would have argued-sardonically, devastatingly, and unanswerably-that the task was an impossible one, that I was particularly unfitted to discharge it, and that it was my clear duty to undertake it, especially if Margaret wished me to do so. He would also have reminded me of his iron rule that under no circumstances should an academic lecture last longer than fifty minutes, or any other speech longer than twenty-five ....
Professor Stephan Korner kindly allows me to include the following extract from his address at a commemoration meeting held at the University of Bristol on 24 October
[iSeveral paragraphs o m i t t e d .]
'Howard Hinton's theory of the origin of life fits in well with his material istic view of nature, which in turn was in harmony with his political and moral convictions. He believed . . . that a man's moral and political con victions cannot be separated from one another or from his life and per sonality .... His own political convictions were deeply and firmly rooted in a revulsion against any kind of oppression or exploitation. Those feelings were strengthened by his own observation of grave social injustices . . .
[abroad] . . . and by descriptions of such injustices in the present and in the recent past. They were given intellectual content by the social and political theories of Marx and some of his successors.
'The intellectual expression of Howard's political views reminds one of a slightly earlier generation of Marxist scientists which included J. B. S. Haldane, J. D. Bernal, and Cecil Powell. He believed . . . that there are no truths beyond those established by the scientific method, and that the social and political theories of Marx are scientifically established truths. In the conversation to which I referred a moment ago, he tried to explain why, in his view, certain biological theories, and in particular Darwin's theory of evolution, fitted well with Marxist theory.
It would have been disloyal not to speak at some length about Howard Hinton s political views to which he gave so much thought and which he held with such passionate conviction. Yet he was a tolerant man. He did not choose his friends on the basis of their political views. He demanded only that, whatever their viewrs were, they should be held sincerely and not as a means for self-advancement. His sharp wit concealed a deep-seated kindness and an ever-present tendency to severe self-criticism. His gener osity to those in need of help was not confined to abstract theory, as one occasionally discovered by chance and to his considerable embarrassment. And he obviously felt a deep concern for the welfare of his academic col leagues and students.
Howard had the precious gift of making and keeping friends. His con cern for them extended from the greatest to the smallest matters: from sharing their joys and sorrows to arranging for an ample supply of their favourite chocolate biscuits. He delighted in making them laugh, drawing on an apparently endless store of anecdotes, always finding the exact phrase or extraordinary action to suit the story. His wonderful sense of humour expressed itself as much in his private conversation as in his brilliant and vivid style of lecturing. Not only could his friends always rely on him in times of difficulty, but some of them came to depend on his daily company to help them to cope more cheerfully with the daily round.
'The friends he made in every period of his life remained friends to its end. They came to visit him from all over the world and, when they heard of his last illness, many made a special journey to say good-bye.' I am grateful to Mrs Margaret Hinton for answering my many questions so promptly; to Mr D. F. Gibbs, Professor J. S. Kennedy, Professor Stephan Korner, and Professor J. M. Ziman for allowing me to quote from their letters; and to Dr C. J. Mapes, Dr J. E. Treherne, and Dr H. P. Whiting for providing me with information.
The photograph reproduced was taken by Mr Kenneth Wood in 1974.
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